Objectives: The aim of this investigation was to explore the effectiveness of search strategies developed to identify trials of specific complementary therapies in a range of clinical conditions.
INTRODUCTION
S ystematic reviews of complementary and alternative medicine (CAM) have been the subject of debate for a number of years. A review of systematic reviews found little difference between the quality of CAM and conventional medicine reviews, 1 and at least one study has demonstrated that systematic reviews in CAM were of better quality than those of conventional interventions. 2 Nevertheless, there is scope for improvement in the field, and discussions have recently taken place on how the quality of such reviews could be improved. 3, 4 Guidance and recommendations on producing systematic reviews of CAM interventions have also been published. 5, 6 There are, however, specific and unique challenges in conducting systematic reviews in this field. It has been suggested that these challenges are threefold: identiSchool of Integrated Health, University of Westminster, London, United Kingdom. fying evidence about CAM, assessing the quality of individual studies, and effectively addressing the issue of safety in reviews of the evidence, particularly in the case of serious but rare adverse events. 5 This paper focuses on the first of these challenges, that of identifying relevant evidence.
The inclusion of all relevant studies in systematic reviews is crucial to avoid bias and maximize precision. 7 Thus, comprehensive searches are a crucial component of systematic reviews. 8 A quick search of MEDLINE ® is not considered adequate: one study indicated that only 30% to 80% of all known published studies were located using searches of MEDLINE alone, which may result in the introduction of bias into the findings of a review. 9 Further research demonstrated that two or more databases are needed for comprehensive searches 10 and that specialized databases and trial registries may provide the highest sensitivity and precision. 11 A recent study indicated that multiple source comprehensive searches are still necessary to identify all randomized controlled trials (RCTs) and that indexing in general needs to be improved. 12 Several studies have explored the specific challenges encountered by those attempting to conduct comprehensive literature searches in the CAM field. A bibliometric analysis, conducted in 1998, revealed that 81% of the trials listed on a specialist CAM register were indexed on MEDLINE but only about a third of these could be easily found. 13 The author concluded that changes to the key wording or indexing would significantly improve the situation. Since this study was published, there has been an increase in the number of CAM-related terms available to the indexers, allowing more accurate indexing of the MEDLINE database. 14 A "CAM subset" has also been introduced on PubMed, consisting of a sophisticated and comprehensive search strategy aimed at selecting out potential CAM citations from the database. 15 The ongoing expansion of the CENTRAL database of controlled trials by the Cochrane Collaboration has aided those searching for trials in specific areas, while search strategies that filter out RCTs have also been developed. Recent amendments to these "methodological filters" have improved the effectiveness of these strategies. 16 In spite of these developments, searching the CAM literature remains a challenge. In 2003, an analysis of CAM systematic reviews concluded that the number of primary studies in the reviews varied greatly within most topics. 17 Although this was considered to be mainly related to differences in inclusion criteria, methods of searching may also have contributed, although it was difficult to compare the specific strategies used in each review. In the same year, Murphy and colleagues 14 demonstrated inconsistent use of controlled vocabulary and indexing procedures in different databases. Subsequently, Shekelle et al. 5 analyzed the methods used in a sample of evidence reports and technology assessments. Based on this analysis, the authors recommended that an extensive list of keywords was required to identify articles, particularly those not indexed by standard subject headings or where terminology was inconsistent. With regard to specific complementary therapies, it has previously been suggested that there are particular challenges associated with searching for acupuncture studies. 18 Furthermore, considerable diversity in the methodology and comprehensiveness of database searches exists in systematic reviews of acupuncture. 19 Saxton and Owen 20 described how the complexity of terminology surrounding herbs and medicinal plants causes difficulties in searching for relevant studies of herbal medicine.
One recent project has encountered the challenges in practice. The CAMEOL (CAM Evidence OnLine) project was initially funded for 3 years and aimed to conduct a series of systematic reviews of the research on specific complementary therapies, focusing on a number of clinical conditions. The information was then to be made available to health care professionals, researchers, and the public via the Internet. Search strategies were designed specifically for this project using a standard process. Initially, an analysis of the potential sources for retrieval of appropriate research was completed. This was based on a comparison of the search strategies used for all CAM reviews in the Cochrane Database of Systematic Reviews (listed in May 2003) and the reference Complementary Therapies on the Internet. 21 Generic search strategies were then developed for each therapy and each condition. Development of each individual strategy involved analysis of the following:
• Thesauri from major biomedical databases and a CAM specialist thesaurus 22 • Search strategies used in Cochrane reviews • Search strategies used in other recent systematic reviews • PubMed CAM filter.
Each strategy consisted of a series of terms including the index terms used by the various databases plus text words relating to the particular therapy or condition. Synonyms and spelling variations-for example, homeopathy and homoeopathy-were also incorporated. Where relevant, the index terms were "exploded"; for example, exp acupuncture therapy was used to ensure that all subheadings in this category were included. The resulting strategies are included in Appendix 1.
The aim of this investigation was to explore the effectiveness of the individual search strategies developed for the CAMEOL project and the comprehensiveness (sensitivity) across a number of therapies and conditions. Based on the findings, suggestions on sources and optimum search terms for retrieval of relevant clinical studies for each therapy are presented.
MATERIALS AND METHODS
All primary studies located for a series of systematic reviews conducted as part of the CAMEOL project (www.
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rccm.org.uk/cameol) were retrieved. Studies meeting the following criteria were included:
• Addressing one of the following therapies: acupuncture, Alexander technique, aromatherapy, chiropractic, herbal medicine, homeopathy, hypnosis, massage, meditation, osteopathy, reflexology, yoga • Utilizing a single as opposed to a complex or combination intervention • Incorporating a control group.
The original source of the studies was checked and each study was then searched for in each of 6 databases (AMED, Cochrane CENTRAL, MEDLINE/PubMed, EMBASE, CINAHL, PsycINFO). This was achieved by using a combination of the author's name, year of publication, and specific phrases from the title. Searches were conducted during August 2006. For each study, the following details were extracted and entered on a datasheet:
• Original source (i.e., where the study has been located initially) and search term(s) by which the study had originally been identified • Databases on which the study is currently listed
• Therapy-related indexing terms used on each of the above databases.
This information was tabulated, and the list of indexing terms identified for each therapy was compared against the original search strategies.
RESULTS
The findings are based on 35 systematic reviews of individual therapies in a number of different conditions: anxiety (7 reviews), depression (7 reviews), cancer (10 reviews), diabetes (4 reviews), multiple sclerosis (5 reviews), and stroke (2 reviews). A total of 127 primary studies were identified from the systematic reviews, including 4 studies each of which appeared in two reviews.
Location of studies
The number of controlled studies included in the reviews varied from 0 for Alexander technique, chiropractic, and osteopathy, to 36 for acupuncture. The number of the studies listed by each database is displayed in productive database was Cochrane for all therapies. Studies of individual herbs were all found on at least 3 different databases. However, no database listed all studies, and all databases except MEDLINE listed at least one unique study. The numbers of unique studies on each database are shown in Table 2 . Several studies were not found on any of the major databases included in this study. Two acupuncture studies were found on the Acubriefs database (www.acubriefs. com), whereas one homeopathy study was found on CIS-COM and one on HomInform (http://hominform.soutron. com/). One homeopathy and two yoga studies were originally found by hand searching, although the latter are now listed on the Cochrane CENTRAL database.
Search terms and indexing of each therapy
The search terms by which each of the studies was originally located are shown in Table 3 . For several therapies including acupuncture, individual herbs, hypnosis, massage, and yoga, virtually all studies were located by index terms. For the remaining therapies, use of text word search terms was important and particularly so for homeopathy, meditation, and reflexology.
The terms currently used to index the studies on the various databases are also shown in Table 3 . As anticipated from the examination of the thesauri for each database during the search strategy development, variation in terminology for most of the therapies was encountered. The only exception was in the case of the yoga studies, which were indexed using the term yoga exclusively. An example of the variation in the way individual studies are indexed in different databases is shown in Table 4 . The greatest variation in indexing terms used was seen for studies of aromatherapy. Reflexology studies were most commonly indexed as massage, whereas on MEDLINE the majority of meditation studies were indexed as relaxation techniques. In both cases, this was because of specific index terms for reflexology and meditation not being available (i.e., not included in the database list of index terms).
Several discrepancies in indexing were also noted. For example, a trial of reflexology was indexed as reflexotherapy, whereas a study of homeopathy was indexed as herbal medicine. For several therapies, broader indexing terms than had been included in the original search strategies were used for indexing of articles. These included the use of physical therapy and terms related to relaxation for massage, medicinal plant for specific herbs, and phytotherapy for specific herbs and for aromatherapy.
DISCUSSION
As a previous study has demonstrated, there is a fine balance between achieving a search in the CAM field that is sufficiently sensitive to identify all the relevant studies and one that is sufficiently specific so that the researcher is not overwhelmed by irrelevant information. 18 It is apparent from this investigation that it is important for those conducting systematic reviews to search a range of databases. Five of the six databases listed at least one unique study (i.e., a study that was not listed by any other database). Although the number of studies included is too small for conclusive recommendations, it appears that for acupuncture and homeopathy at least, the list of databases searched should also encompass specialist therapy databases. This requirement may be because a high proportion of studies on these two therapies are published in languages other than English.
This investigation also highlights specific problems with several therapies. The terms reflexology and meditation are not included as index terms in the MeSH thesaurus. Studies on these therapies are therefore indexed under the broader terms massage and relaxation therapies, respectively, on the MEDLINE database (and on PubMed). This causes some difficulties for those searching for studies in these two areas. If these broader terms are used for searching, then a large number of irrelevant papers will be retrieved. However, if the terms are excluded, then it is possible that relevant studies will be missed. The alternative option of relying on text word searching, based on searching for the relevant word in the title or abstract, is also associated with the problem of retrieval of a large number of irrelevant articles.
Searching for studies of herbal medicine presents a par- Plant extracts ticular challenge. If the search is restricted to an individual herb, then the situation is relatively straightforward if the various synonyms including the common and scientific names are incorporated into the strategy. However, if the intention is to identify all of the studies on herbal medicine in a particular condition, broad terms such as plant extracts, medicinal plant, plant root, and phytotherapy are required. As a result, it is highly likely that studies of plant-derived conventional drugs will also be retrieved. This dilemma also arises when searching for aromatherapy studies in which plant-derived oils are used.
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In fact, studies of aromatherapy were associated with a wide range of indexing terms, many of which had not been predicted when developing the search strategies. This appears to relate to the fact that, in several cases, the use of essential oils was not described as aromatherapy in the original article, particularly when the use was by inhalation rather than in association with massage. The therapies that were most consistently indexed included acupuncture, hypnosis, massage, and yoga. The only considerations for the searcher are that acupuncture therapy rather than acupuncture is used on MEDLINE and AMED, and that where the yoga intervention is primarily meditation-based, terms relating to meditation may be required.
Preliminary recommendations for search strategies are listed in Appendix 2. These strategies are based on an examination of how each study was initially identified and consideration of any indexing terms encountered that were not included in the original strategy.
CONCLUSIONS
The number of studies included in this investigation was small for most therapies, precluding firm recommendations, but a number of potential challenges in searching are highlighted. The findings demonstrate that when searching for CAM studies, a range of different sources is required, particularly for certain therapies including acupuncture and homeopathy. The search terms that proved most effective in retrieving relevant studies for each therapy are presented. However, the development of an optimum search strategy for each therapy is hampered by the variation in terminology of CAM studies. Although this is more consistent for acupuncture, hypnosis, massage, and yoga, indexing of aromatherapy, meditation, and reflexology is less consistent and uses terms that are broad and may result in a large number of irrelevant articles. There are also challenges related to searching for studies on herbs, particularly when the intention is to identify a range of herbs used in a particular condition rather than studies on one specific herb. Possible optimum strategies are presented as a basis for discussion. Further testing of the effectiveness of these strategies is now a priority.
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